A rapid and selective endothelin-converting enzyme assay: characterization of a phosphoramidon-sensitive enzyme from guinea pig lung membrane.
Endothelin-1 (ET-1) is the most potent vasoconstrictor hormone known to date. Biosynthesis of ET-1 from its precursor big endothelin-1 (BET-1) is mediated by endothelin-converting enzyme (ECE), a phosphoramidon-sensitive metalloprotease. We have established a simple, rapid, and selective assay for the evaluation of ECE activity. This assay is based on the quantitative determination of [125I]ET-1 released from (3-[125I]idotyrosyl13)BET-1 by binding to the membrane-bound endothelin (ET) receptor. Using this assay we have discovered that guinea pig lung membrane (GPLGM) contains a phosphoramidon-sensitive ECE. Treatment of GPLGM with 0.06% lubrol increased ECE activity and ET binding of the membrane preparation. Lubrol-treated GPLGM (L-GPLGM) contains a high density of ET binding sites (Bmax = 2000 fmol/mg protein) and shows no proteolytic activity for degredation of ET-1. At protein concentrations suitable for measurement of ECE activity (0.2 mg/ml), L-GPLGM contains a high concentration of ET receptors and shows a rapid rate of ET-1 binding to the membrane preparation (binding equilibrium in < 5 min). Thus, we have utilized L-GPLGM preparation for both ECE activity and measurement of ET-1 binding in a single-step assay for the determination of enzyme activity. ECE activity of L-GPLGM was fully inhibited by phosphoramidon, 1,10-phenanthroline, and EDTA. Class-specific inhibitors of serine, cysteine, and aspartic proteases showed no significant effect on ECE activity in L-GPLGM. These results show that GPLGM contains exclusively a phosphoramidon-sensitive ECE.